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The aquatic photosynthetic microorganisms and cyanobacteria microalgae world have a considerable potential and almost untapped bioenergy production [1, 2] . In fact, these microorganisms are of great importance, due to their ability to produce compounds that has a high values and energetic interest as: lipids, hydrogen, carbohydrates and proteins [3, 4] . Their uses allow to develop new innovative processes for biofuel production.
An alternative is offered by microalgae. These photosynthetic microorganisms convert the light, water and carbon dioxide into algal biomass. [5] The key technologies for the production of microscopic algae biofuels include identification of preferable growing conditions to obtain high productivity oil [6] . Currently, algae are not yet used at large-scale in biorefineries; it indicates that a significant progress in these domains will be necessary. However, the purpose of this study is specifically focused on increasing algal biomass yield, based on photonic approach summing up the movement of light waves into the area of photosynthesis (spectral shifting) to propose a crops method in order to maximize the biomass yield, in an optimal time, so, it will be used in the biocarburants production. For the raisons and the causes previously mentioned, we have chosen the Chlorella.
Chlorella is a unicellular green alga living in freshwater; it takes a round or ellipsoid shape, with a mean diameter of 5 microns. [7] One cell chlorella can be divided into four cells from 16 to 20 h, absorbing sunlight for photosynthesis operation. [8] It is rich in vitamins, fatty acids and minerals [8, 9] . This alga is also a rich source of antioxidants which take an important place because of their uses in feed and medicinal areas. [10] It has attracted the attention of biotechnologists, because it's considered as a major source of biomass [11] and it is widely used in various other applications like: water treatment, removal of heavy metals [12] [13] [14] . etc. .., the crop conditions for this type of algae and the influence of various parameters such as temperature, pH, and nutrient media are optimized parameters for this strain kind [15] . The modification of these settings will lead virtually to no significant improvement of the biomass yield. However, it has been approved that the modification of the spectrum could affect growth [7] in fact; this factor has an important contribution on the biomass yield [16] .
However, the spectral adaptation technique that uses luminescence to optimize the solar spectrum requirements of the bioconversion is the only economically viable parameter [17] . The technique of spectral shift (spectral shifting) improves crop yield more, this technique is compatible with all cropping systems based on sunlight, several luminescent molecules and materials are potentially useful and capable of moving the solar spectrum.
Organic colorants are mentioned, organometallic and quantum dots. The absorption spectrum and emission of both colorants coumarin 343 and Oxazine present a potential spectral evolution for photosynthesis. The use of optimized combinations of these luminescent compounds can be directly integrated in plastic matrices such as PMMA in order to generate a spectrum of measurement that corresponds to the specificity of each algae. The compounds used are very dilute, and therefore higher costs compared to non-doped materials remains very modest.
In this work, a PMMA tubes doped with luminescent compounds (optically active) for the Chlorella strain crop has been used under natural and artificial light.
Materials and Methods

1. Experimental procedure
Chlorella cultures have been performed continuously in three plastic tubes (PMMA, 50cm diameter, 1cm length) doped with different concentrations of optically active molecules (Lumogen Yellow and Rhodamine B, Rhodamine 8G, 2,5-diphenyloxazole PPO). Laboratory crops are exposed to artificial light provided by three Neon lamps 18 W/m 2 , and at a temperature of 25±2°C. At the other hand, the photosynthesis is occurred in natural light outside. doped in a m n for algae ph henyloxazole mits in the w hodamine exci is due to the m (fig 1) . , the graphs show that the biomass concentration obtained increases with time in all the tubes and is higher in the doped tubes compared to the neutral one, this increase is exclusively due to sunlight spectral shifts (spectral shifting) by optically active molecules. In addition, it's noted that the biomass concentration in the neutral tube reaches the stationary phase in 5 days; on the other hand, the doped tubes remain in the exponential phase and therefore increasing performance, which confirms the positive and significant effect of spectral shift in optically active molecule. From Figure 3 , it is clear that, under the same conditions of temperature and light intensity (Fig. 4 and 5) , neutral tube and doped tubes have the same curves style with a high and remarkable difference between the doped tubes and the reference one (undoped), noting that it gives the best biomass yield on the second day of experience. Two hypotheses can be based on these results; it can be explained by molecules degradation under the effect of UV thus a potential loss of some of its activity. It should be noted that the PMMA is degraded under the UV effect [19] and Rhodamine have a rather poor strength to light [20] for a remedy that, the integration of UV molecules is necessary to avoid the harmful effects of UV on the organic molecules or an increase in the concentration of luminescent molecules well adapted and capable of UV shifter. The growth Blocking may be due to photoinhibition. Photoinhibition is the phenomenon of a photosynthesis decrease by organisms [7, 21, 22] , when they are exposed to high radiation. The decrease in photosynthesis under high light ( fig. 6 ) can also result from other causes of photooxidation and other causes in our case the spectral shifts induced in the doped tubes has increased radiation in the region of photosynthesis for an outdoors crop it is important to optimize the organic molecule composition to ensure sufficient spectral shifts avoiding photo inhibition. As light, temperature, too, is a fundamental parameter that directly affects crop yields. Comparison of free air results (Fig. 3) with the temperature values (Fig. 4) indicates that the biomass concentration increases with temperature increasing, but in limits, which explains the concentration decrease in the third day of crop, which is characterized by a temperature about 38 ° C (fig 7) at noon, and reaches 43 ° C to 13 h 30. The latter negatively affects the growth of microalgae cultivation.
By studying the influence of colorimetric tubes used in this study (Fig. 8) , the comparison of the factors L *, a * and b * characterizing photobioreactors used with transparent photobioreactor chosen as reference, shows that there is a small difference in the parameter L * for the three reactors compared to the reference. While there is a significant difference for the two factors a * and b *, which allows us to say that these two parameters have the largest contribution in the microalgae growth, which is more elevated in these photobioreactors. While the factor L * does not have a significant influence on biomass production. In addition, by comparing the color distance ( E) between the doped tubes and the transparent tube, it's noted that the lowest value obtained is in the tube N = 3, and the three tubes have a significant difference compared to the reference tube, which confirms the results obtained earlier (test lab and test free area). However, the light spectral shift is realized in the laboratory in the doped tubes such that the biomass increases with decrease of the parameters a * and b *contribution, and with increasing parameter L * (represents the brightness or luminance that is to say the color of the object light or dark). On the other hand, the free air results are completely reversed, confirming the degradation of optically active molecules by climatic conditions (high temperatures and solar radiation). 
Conclusion
Photosynthetic algae have the potential to be an alternative in the field of energy. However, performance issues are of paramount importance in this area, and any new approach to the microalgae cultivation for the production of products such as fuel must reflect the costs of production. In this study, we have shown that the use of optically active molecules (doped) for the spectral shifts of the solar spectrum has a significant effect on the performance.
In a crop, each factor has an important contribution to the microalgae growth, temperature, environment and the use of artificial light are limiting factors, the results shows that the spectral shift of sunlight approach is the most important, since it is the only factor economically profitable but within certain limits, it can cause the photoinhibition problem. Dilution of the light is the most interesting solution to overcome this problem. 
